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\ Manufacturing Resources Planning (MRPII) and Just-in-Time 
(JIT) philosophy were widely used in many manufacturing 
entities in both Japan, the United States and throughout the 
world. However, most people thought that these two production 
control systems were incompatible with each other. One could 
only choose MRPII or JIT and not both. It was widely accepted 
that MRPII and JIT had their own strong points and weak 
points, but it was apparent that if the two systems could be 
integrated, the result would be a best of both world. This 
report would try to look at the possibility of integrating 
MRPII and JIT to become a MRPIII system (proposed by Mr. Sam 
Woodgate) • An electronics manufacturing firm would be used as 
an example throughout the study. The last part of the report 
would devote to the software unification of the two different 
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i XYZ was a medium-size electronics manufacturer in Hong 
i 
f Kong, with headquarters in Singapore. It had two 
I manufacturing facilities in Singapore, one in Hong Kong and 
j one in the PRC. The plant in the PRC was not independent. 
Instead it was controlled by the Hong Kong facility. However, 
I 
“ the Hong Kong and PRC facilities were separated from the 
I Singapore facilities. The two groups were totally independent 
^ of each other. This report would only look at the Hong Kong 
麵 
二 and PRC facilities of XYZ company. XYZ was in a kind of 
business called contract manufacturing. They did not have 
their own products. Instead they were manufacturing other 
OEM's products (OEM was original equipment manufacturer). Due 
to this special business nature, XYZ (Hong Kong) could have a 
large number of customers at any one time and hundreds of 
active models in their production line. Each customer had 
their special requirements: 
1. Number of active part numbers (each part number was one 
model) might be large. 





3. Order might only cover up to two or three months (short 
order coverage)• This would lead to tough capacity 
planning. 
4. There might be frequent schedule change (including order 
cancellation). 
：： Because of the reasons above, materials planning could 
not be done by hand. Currently, XYZ company was using a 
customized MRPII software which was run on a NCR computer. 
Figure 1 showed the constituent parts of the MRPII system. 
The idea of the project title came from two articles: 
1. Reynolds, Mark. "MRP/JIT Blend Offers Best of Both 
Worlds." AIM. May 1990. 
2. Woodgate, Sam. "MRPIII: World Class Control•“ 
Computerized Manufacturing. April 1990. 
These two articles suggested two systems • They both 
could be used to improve on the current system in XYZ company. 
In the following chapters, the MRPII and JIT systems would be 
i 
^ explained in details. The report would also touch on the 
following: 
1. Under what circumstances would JIT be beneficial? 
2. Can MRPII and JIT be integrated? 
3. What will be XYZ's performance in terms of MRPII and JIT? 
4. What kind of hybrid system will best suit XYZ? 
5. How could MRPII and JIT be integrated through software 
unification? 
3 
6. What was the implication of the software unification in 
XYZ? 
Finally the report would be concluded by giving some 
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MANUFACTURING RESOURCES PLANNING (MRPII) AND 
JUST-IN-TIME (JIT) PHILOSOPHY 
MRPII vs JIT; CrrnimmtR from TWO Articles 
Sam Woodgate said in his article "MRPIII: World Class 
Control" that the concept and software of MRPII, or 
manufacturing resources planning, was widely recognized as the 
norm for managing a factory, with Just-In-Time (JIT) 
manufacturing techniques regarded as an alternative or a 
supplement to it. He argued that MRPIII would be an advance 
on both. The main difference with MRPIII was that it 
integrated MRPII and JIT into a common system and made full 
use of people and expert systems to complement the two 
techniques. "The general architecture of an MRPIII system is 
made up from five inter-related components. Three of these, 
the MRPII, JIT and expert system functions, are information 
technology systems which provide an integrated and data-based 
system for controlling the flow of materials. The remaining 
components of concurrent engineering and the involvement of 
people obviously need people to a large extent as well as 
» 
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electronics• The human contribution is indispensable to 
manufacturing control； without human help, all system fail!"^ 
Mark Reynolds also said in his article "MRP/JIT Blend Offers 
Best of Both Worlds" that the prime challenge facing the 
factory manager was how to use the manufacturing operation to 
improve his company's competitive advantage and profitability. 
Competitive advantage could be achieved in many ways, for 
instance, by attacking product design, quality, price/cost, 
lead time, process or inventory levels. However, the common 
consensus was greater responsiveness to customers‘ needs. 
Computer-based manufacturing resources planning (MRPII) and 
the Just-In-Time philosophy (JIT) were both valuable tools for 
improving factory efficiency. Individually, however, each was 
incomplete and limited when faced with shop floor reality. 
"Blending the two approaches produces a powerful recipe for 
responsive manufacturing. The problem lies in reconciling the 
apparent contradictions between the two. How do conventional 
MRPII and JIT solutions measure up to the needs of the typical 
medium-sized manufacturing company, making a wide range of 
products, with a mixture of 'make-to-forecast' and 'make-to-
order'?"2 
^Woodgate, San. "HRPIII: World Class Control." Conputerised Manufacturing, April, 1990, p. 51. 
^Reynolds, Hark. "MRP/JIT Blend Offers Best of Both Worlds." AIM. May 1990, p. 8. 
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Manufacturing Resources Planning and 
Control System fMRPIIV in XYZ 
The MRPII Manufacturing Resources Planning and Control 
System was an integrated system designed to support decision 
making in manufacturing companies, like XYZ. MRPII 
communicated consistent priorities to all people in an 
organization through its common database, on-line inquiries 
and exception一oriented reports. It established a framework 
within which the company could operate more effectively. Each 
module (see Figure 1) in the MRPII system met established 
standards for manufacturing and followed generally accepted 
accounting principles. There were 19 modules in the system, 
and they would be described briefly as follows. 
Inventory Control 
This was the basic building block for all other 
manufacturing applications, since it maintained the item 
information and inventory balances. Based on the item 
information concerning engineering specifications, planning 
parameters, and cost data, MRPII planned and controlled all 
items 一 materials, resources, tools and reference items 一 used 
in the manufacture of the products. The company could 
maintain up-to-the-minute inventory balances and could easily 
generate reports on inventory value and stock status. Every 
movement of inventory could be tracked and analyzed. 
• ‘ , 
I 
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Stocking, sales and purchase unit-of-measure for each item 
might be defined with automatic conversion. Its on-line query 
facilities enabled an employee to monitor the movement and 
details of each item from his/her desk. 
Bills of Materials 
This maintained product structure information about how 
the products were manufactured. An engineer could defined 
each single-level bill, and the system automatically 
maintained multi-level product structure and where-used 
information. With the BOM Module, the engineer could easily 
manage engineering changes and maintain the product structure 
for the purposes of planning, scheduling and perform cost 
roll-up. This on-line module also enabled the engineer to 
define almost unlimited number of alternate parts for each BOM 
item. For each assembly-component, there might be multiple 
lines of text describing the specific relationship. Costs for 
each structure might be computed for level zero, assembly and 
sub-assembly costs. 
Master Production Scheduling 
This enabled the company to define the corporate‘s 
production plans and forecasts. Together with the sales 
orders, the Master Production Scheduling System allowed the 




load of the various work centers. This gave the company 
accurate, complete and timely information to help the managers 
more effectively achieve the business objectives - even as 
unforeseeable and possibly major changes occurred in the 
markets and production facilities throughout the year. 
Material Requirements Planning 
This calculated and maintained an optimum materials plan 
based on the sales forecasts, inventory status, open orders, 
and bills of material. By highlighting exception conditions 
and facilitating interactive analysis and decisions, it helped 
planners take action to accomplish the materials plan. 
Planners could easily assess component availability, analyze 
supplies and demands, create orders and pick一list, and then 
follow up on orders. The MRP Module ensured that the planners 
and buyers know what to make, when to make them, what to buy, 
and when to buy them. This ensured the right items arrived 
just in time, thereby minimizing excess and obsolete 
inventory, part shortages, expediting and interruptions in 
production. An illustration of the Material Requirements 
Planning System was given in Appendix 1. 
Routing/Work Centers 
This provided the capability to maintain routing data, 
work center data, and time and cost information for routing 
» 
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analysis and review. The Routing/Work Centers Module provided 
for the interactive/real-time creation and maintenance of 
routing data, work center data, item descriptive and inventory 
policy data, and labor rates, burden rates and burden 
percentages. It performed time and cost analysis processing 
and provided the option to automatically update item lead time 
and cost data based on this processing. Routing travellers 
could easily be printed, and on-line inquiries could be 
performed• 
Capacity Requirements Planning 
This provided information related to workload, by time 
period, for each work center, based on current orders and/or 
an inventory ordering plan. With the CRP Module, the company 
could perform work center loading and simulations based on 
released and/or planned order. Work center loadings could be 
printed out graphically or in tabular form. The CRP Module 
enabled the company to predict accurately the load of each 
work center； what they were doing, each lot coining in and 
going out of the work center； the load imposed by each lot; 
and when overtime should be scheduled to meet the exceptional 
busy day. 
Shop Floor Control 
This monitored the work orders flow so as to enable 
11 
better coordinated scheduling and factory management. The 
Shop Floor Control System helped the company manage the 
release of materials and the tracking of the shop process 
including the quantity which had arrived, quantity completed, 
queuing time, set-up time and the actual run-time of the 
process. Detailed monitoring of the shop floor activities 
gave the company the information it needed for effective 
planning and better use of the production capacity. The 
company could display all scheduled operations, listing work-
in-progress ,jobs waiting to be run, late jobs, jobs statuses, 
scrap analysis, detailed material/labor/burden usages. 
Cost Accounting 
This monitored the various actual cost components of the 
jobs and products. With the Cost Accounting Module, the 
company could compare its "standard" (assigned by the 
Accounting Department) against the actual costs involved. 
This comparison enabled the company to react much better to 
know the profitability of job and react to the competitive 
nature of the market. 
Lot Traceability 
This monitored all material usage from purchase orders 
right through to sales orders. Material history information 
was kept for a number of years enabling the company to track 
巷 
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the sources of all lots of material. 
Sales Order Processing 
This handled processing of customer orders from order 
entry through picking and invoicing, and provided powerful on-
line decision support to customer service representatives. 
During order entry, the company could verify shipment promise 
dates and quantities, customer credit, prices and order 
totals. It could easily print pick-lists, delivery orders and 
invoices, respond to customer inquiries regarding orders and 
invoices. Use of the Sales Order Processing Module helped the 
company meet promised deliveries, improve order turnaround and 
increase customer service. Since XYZ did not have their own 
products (standard products), the Sales Order Processing 
Module was used somewhat differently. 
Purchasing 
This enabled processing of suppliers purchase orders from 
order entry through receipts and returns, and provided 
powerful on-line decision support to buyers. During order 
entry, the buyer could verify shipment promise dates and 
quantities, suppliers, prices and order totals. The buyer 
could easily print purchase orders, late P.O.s expediting 
list, suppliers-items cross reference, and respond to 





This module could be used in conjunction with the 
Purchasing Module to handle the quality check of materials and 
parts. Parts arriving at the receiving dock were monitored 
using Parts Inspection Tickets, Goods Received Tickets and 
P.O. exception listing until they reached the store. 
General Ledger (G/L) 
This provided the ability to capture, report and analyze 
the various types of financial transactions. The General 
Ledger System provided the flexibility to satisfy a company's 
business requirements while providing all the required 
financial reports to manage financial and operational 
resources• 
Accounts Receivable (A/R) 
This managed the debtors' activities from invoicing to 
cash receipts. It maintained a detailed profile of each 
customer and helped the user prepare bills for, and obtain 
timely collections from his customers thus minimizing lost or 
delayed revenues through bookkeeping errors or paperwork 
delays. It would print invoices, statements and ageing 
reports and maintain customer account information, and the 




Supporting more than 1,000 foreign currencies, the accounts 
receivable and accounts payable systems also provided for 
realized and unrealized exchange gain or loss. 
Accounts Payable 
Besides maintaining a complete file for each supplier, it 
would help determine which invoices to pay by due date. By 
supplying the manager with instant information on his accounts 
payable, it enabled him to save money by claiming all 
discounts due to him and helped him keep his supplier accounts 
current. This multi-currency accounts payable system 
supported full and partial payment, and allowed the manager to 
post to unlimited number of general ledger accounts. 
Payroll 
This locally adapted payroll system was not fully 
developed. 
Personnel Management 
This was a comprehensive personnel department, 
administrative and management system. It monitored the 
activities of all the employees including their personnel 
details, training, appraisals, confirmation, promotion, job 
history, leave details, and so on. Management reports to help 
the various departmental managers manage their employees 
% 
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better were also provided. 
Fixed Assets Management 
This was a complete Fixed Assets Management System. With 
it, the company could easily control and manage all of the 
company's fixed assets. It provided all the management, 
income tax, accounting and financial reporting requirements. 
CAD/Quotation/BOM System 
This module was not bought because it was not useful to 
XYZ. 
Export Documentation 
This application catered for users who were involved in 
the shipping in and out of materials and parts. It allowed 
the maintenance of tariff codes and printed documents such as 
proforma invoices, custom declaration forms. This would be 
very useful to control the flow of materials and parts from 
the point they were received to the point they were issued. 
Problems with MRPII 
A conventional MRPII system (see Figure 2) worked by 
establishing a plan which "pushed" work through the various 
stages of manufacture to meet the expected requirements of 
16 
customers. 
Fast feedback of actual events was essential if an MRPII 
system was to control manufacturing operations. For this 
reason, most contemporary MRPII software package (like the one 
used by XYZ) were described as "closed-loop" systems. 
However, there were some inherent difficulties with the 
operation of a closed-loop system. The five chief problems^ 
were: 
1. Inaccurate master plan. The more the master production 
schedule was based on forecasts, the less it would match 
actual customer demand. 
2. Inaccurate inventory records. Much was made of the need 
for 95 percent or even 99 percent accuracy of inventory 
records if an MRP system was to operate correctly. 
However, inventory recording was not a value-adding 
process and was very difficult to achieve and sustain 
manually. In XYZ, the number of active line items was 
close to 2,500. 
3. Inaccurate lead times. Actual lead times (both assembly 
and materials) varied enormously according to batch size, 
scheduling priorities, capacity utilization, scrap rates 
and even motivation. This meant that lead times were 
inherently unlikely to be accurate unless they were 
deliberately set longer than necessary and most work was 
slowed to match. The result was predictable: higher 
^Reynolds, Hark. "HRP/JIT Blend Offers Best of Both Worlds." AIM. May 1990, p. 8. 
» 
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levels of work-in-progress than were necessary or 
desirable, purely to ensure that the system was provided 
with accurate data. 
4. Insufficiently frequent updating. Processing times for 
full regeneration of MRPII data were often too long to be 
carried out overnight. This meant that the MRPII cycle 
time had to be at least one week so that processing could 
be done over a weekend. Some MRPII packages (like the 
system in XYZ) permitted net change runs (which would 
usually be done daily), but only a few changes could be 
accommodated. 
5. Shortages. The result of the four problem areas outlined 
above was almost always shortages and the need for 
separate, often manual, shortage control systems to 
administer them. 
Sam Woodgate also commented that "MRPII seeks to come in 
where MRPI (Material Requirements Planning) left off by 
introducing a factor for available and planned capacity into 
the equation. This arrangement enables batch completion dates 
to be associated more closely with the available capacity. 
However, capacity is not fixed and shop floor scheduling is 
subjected to many aberrations such as lack of staff, machines 
which break down, scrap components and shortages. Many 
computer systems have been devised to try and take account of 
these variables, none have been totally successful. These 
difficulties lead to the following conclusions about MRPII 
» 
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systems. One: all computerized shop floor systems produce 
less than optimum results. Two: successful applications are 
few. Three: people reiaain an important part of such systems. 
A person's capacity for using knowledge to innovate and make 
decisions is essential to the process； some, probably a cynic, 
would say the only way of keeping it working at all••“ 
What is JIT? 
Sam Woodgate suggested that the definition of JIT as a 
process which eliminated waste through its major components of 
optimized product design, tightly arranged work stations, 
integrated control systems and the involvement of people was 
well known. In the system being described, the element of 
integrated control systems and the involvement of people were 
especially significant to the success of the JIT process. 
People provided the flexibility, quality and service 
which the mechanical system itself could not. However, people 
were unable to contribute these things without knowledge of 
what was required and without the materials needed to make the 
products. Both of these requirements (schedules and 
materials) were the product of information systems, therefore 
the way in which people interacted with the information system 
was vital. 
The key components in this interaction were the assembly 
Wdgate, San. "MRPIII: World Class Control." Computerised Manufacturing, April 1990, p. 52. 
» 
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schedule and the assembly schedule processor. The assembly 
schedule was basically the appropriate extract from the MRPII 
schedule, but with late, notified changes made to it; the 
assembly schedule processor allowed changes to be made to the 
schedule at any time. The ability to change the schedule 
enabled people, who could see the real as opposed to the 
theoretical situation, to exercise their knowledge and 
judgement to finally decide what exactly to make. 
Using this method, several assembly lines could be used 
to assemble a range of similar products which differed only in 
details. Parts were supplied to the assembly line by two 
methods. Low value/high volume parts were held as line-side 
stock and maintained on a maximum/minimum basis; other parts 
were supplied in kit form in Kanban (see Appendix 2) boxes 
which were replenished by the Kanban principle whereby an 
empty box released a full box from stores. 
The assembly schedule processor was in fact a high speed 
MRPI (Material Requirements Planning) system. It continually 
re-calculated the parts and materials needed for the current 
schedule and could respond instantly to any changes to it. 
The assembly schedule processor sent a kitting list to 
the stores where the Kanban boxes were filled automatically. 
As the boxes were filled shortly before assembly, few changes 
were needed to the sequence of boxes which passed to the 
assembly line via conveyor. Throughout, bar coded labels were 
produced and fixed to the Kanban boxes so that their progress 




could be monitored. After assembly, the bar code was read and 
the computer decreased the stock of all parts and increased 
the stock of finished goods by one; a process known as 
backflushing. 
If at any time parts were not available, then a shortage 
list was prepared which showed where the nearest parts, or 
orders, were. At this point people took over and either solve 
the supply problem or change the assembly schedule• The 
important principle here was that people were controlling the 
assembly sequence and injecting flexibility and service into 
the system. The assembly schedule processor only reflected 
the consequences of human decision, it did not control them. 
This was one way JIT was applied. 
On the other hand, Mark Reynolds pointed out that the 
Just-In-Time philosophy was based on continuing 
simplification, through the elimination of all activities 
which did not add value. The final goal was to deliver the 
right quantity and quality of product, at the right time and 
to the right place. In practice, this goal was difficult to 
reach. What was important about JIT as a philosophy was that 
one should continually strive to get closer to the goal 
through a succession of small improvements. In contrast to 
MRPII, JIT relied on demands to pull work through the system 
(see Figure 2). 
» 
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Problems with JIT 
Sam Woodgate pointed out that long term scheduling should 
be carried out using a conventional MRPII system which, 
although highly developed and fine-tuned, still operated on 
the basis that there was a fixed master production schedule, 
a fixed set of resources and fixed time-scales. This was the 
"push" system where it was assumed that the control of 
material flow was achieved by pushing orders and material 
through the system according to a predetermined plan. 
On the other hand, the control of material by JIT was 
effected by the "pull" mechanism, that is, the last operation 
pulled material from the pervious operation. As the materials 
to be pulled were dictated by the assembly schedule and as 
this could be changed from hour to hour, it was clear that 
there was the possibility of conflict between the two systems. 
According to Mark Reynolds, the conventional JIT approach 
was originally devised by companies involved in high volume 
manufacture of a limited range of products. It worked well in 
this environment. It did not work so well for other 
situations, such as medium or low volume manufacture of a 
large range of products, or contract orientated manufacture. 
There were two main reasons for this: long procurement lead 
times, and demand variability®. 
1. Long procurement lead times. A company whose purchases 
R^eynolds, Mark. "MRP/JIT Blend Offers Best of Both Worlds." AIM. May 1990, p. 9. 
桊 
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represented only a small proportion of the turnover of 
each of its supplier玲 had limited ability to negotiate 
more responsive supply contracts. Any progress in 
shortening procurement lead times was likely to be slow 
and supplier-specific. In addition, competitive 
pressures continually reduced the delivery lead times 
demanded by customers. The end result was that few such 
companies could avoid the need for some forecasting 
mechanism to supplement the demand pull signals. 
2. Demand variability. Individual factory processes should, 
in theory, be sized to meet peak demand for any of a 
number of products, if JIT principles were to be 
followed. This was rarely cost effective: process 
capacity was generally set to little more than average 
demand• To operate successfully with this level of 
capacity, some method of forecasting was essential to 
enable the production manager to build up inventory in 
anticipation of the next demand peak. 
This inventory build-up flooded capacity and interfered 
with the demand pull signals. The scheduling complexity that 
resulted, and the excess material messing up the shop floor, 
destroyed much of the value of the JIT techniques used. 
23 
Infcearatiina JIT with MRPII 
Ashok Rao〜 Joseph R. Forman?, Thomas Wallace® and Mark 
Reynolds' all pointed out in their articles that MPRII and JIT 
were mutually supportive. JIT enabled MRPII to become simpler 
and easier to operate. MRPII allowed a company to get the 
most mileage out of the improvements that JIT could generate. 
However, it was shown earlier that both MRPII and JIT had 
their shortcomings, how could they be combined? 
MRPII was a sophisticated planning tool: it failed only 
when it was asked to control manufacturing activities using 
inadequate information. A JIT approach offered simple and 
effective control of manufacturing: it failed only when high 
product variety, very variable demand, and excessive 
procurement lead times required sophisticated planning of 
manufacturing operations (Reynolds, 1990). 
One solution of combining the two was to restrict MRPII 
to planning functions and to use JIT for execution control: 
this might be called "Push/Pull". Three conditions had to be 
met for this to be workable: 
1. Limited rearrangement of factory facilities should be 
^Rao, Ashok. "Moving from Manufacturing Resource Planning to Just-In-Time Manufacturing." 
Production & Inventory Hqat. Vol: 29 Iss: 1, 1st Quarter, 1988, pp. 44-48. 
^Forman, Joseph R. "Integrating JIT with MRPII." Production & Inventory Review S APICS News. Vol: 
9 ISS： 3； Mar 1989, pp. 27-28. 
^Wallace, Thomas F. "MRPII & JIT Work Together in Plan & Practice." Autoiation. Vol: 37 Iss: 3, 
Mar 1990, pp. 40-42. 
R^eynolds； Mark. "HRP/JIT Blend Offers Best of Both Worlds." AIM. May 1990, pp. 9-11. 
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carried out, to smooth material flow and establish 
cellular manufacturing techniques. 
2. Closed-loop operation should be restricted and the 
planning processes decoupled from execution control. 
3. An important part, the "interface", should be introduced 
to link the information systems to the physical 
activities that were taking place on the factory floor. 
Figure 3 showed how MRP could be restricted to planning, 
with JIT techniques used as the target for execution control, 
but with individual process managers given the ability to 
override demand pull signals if the forward plan showed that 
this was advisable. The target JIT approach worked as 
follows: 
1. Master Planning Schedule (MPS) was corresponding to 
master production scheduling with conventional MRP but 
covered all significant resources needed to achieve 
delivery on time, in the correct quantity and of 
sufficient quality. The MPS was the "game plan" 
coiamitting all functional heads of department to what the 
business would manufacture, and when. 
2. Rough-cut capacity planning (RCCP) was essential at the 
time that orders for finished goods were being confirmed 
and promise dates given. Only key resources needed to be 
considered, those which were generally constraints or 
bottlenecks. 




complex and unlikely to be carried out more frequently 
than weekly. As raw materials and work-in-progress 
levels reduced, the netting function of conventional 
material requirements planning became excessive. Gross 
requirements planning was preferable when the purpose of 
the output was solely to give advance warning of capacity 
needs. 
4. Execution control was decoupled from the planning 
processes rather than independent of them. Demand pull 
was from the MPS rather than actual customer orders: 
there should always be the potential to modify customer 
order planning to best use capacity. 
5. Suppliers were treated much like internal process 
departments. Purchase orders were replaced by more 
frequent call-offs against a nominal blanket order 
schedule generated through material requirements 
planning. Call-off frequency, lead time, delivery 
quantities, packaging and documentation all needed to be 
agreed as long term contractual arrangements. When 
variety was extreme then the long term commitment should 
be related to material supply and capacity reservation. 
6. Performance reporting was still necessary to ensure that 
planning processes were based on realistic data. 
However, updating needed not be instantaneous - daily 
performance reporting was sufficient and should be based 
upon "bottom line" performance as well as departmental 
• * • 
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efficiency. The balancing act between the often 
conflicting demands then became a major management task. 
» 
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HOW CAN A HYBRID SYSTEM OF MRP AND JIT BE 
APPLIED TO XYZ? 
XYZ,s Performance in MRPII and JIT 
Walt Goddard, Modern Materials Handling contributing 
editor and president, the Oliver Wight Companies, introduced 
a checklist program aimed at measuring a company's level of 
performance in achieving MRPII and JIT goals (Oct 1988). The 
program consisted of two checklists• One, the overview 
section, was designed to allow general managers to evaluate 
whether necessary improvement processes existed and how well 
they were being used. Whenever possible, they provided 
industry standards of performance that tested the 
effectiveness of each process. As shown in Appendix 3, the 
overview checklist consisted of 35 questions separated into 
four sections• As its name implied, this checklist provided 
an overview of overall performance, and permitted general 
managers to take specific actions needed to correct 
performance deficiencies. 




the number of "no" answers on the overview list was added up. 
A total of zero to three "no" responses meant that the company 
was at a Class A level. A Class B level was achieved with a 
total of four to seven "no" answers, whereas eight to ten 
meant Class C, and eleven to fourteen a D level. Moreover, 
unless there were "yes" answers to questions 31 through 33, 
indicating that measurable results had been achieved, a 
company would not be judged to be at an "A" level. 
The checklist was presented to the general manager of 
XYZ, and the result was that there were six "no" answers and 
all "yes" answers to questions 3X through 33. It implied that 
MRPII was utilized in limited areas and much improvement could 
be made in all sections of the company. 
Other Problems with the Production Conlirol System 
There were other problems in the production control 
system that indirectly indicated the necessity of finding a 
better control system, no matter whether it was a push or a 
pull system. The problems were as follows: 
1, Theoretically all materials for a work order should come 
on the same day so that the physical inventory level was 
the lowest. Practically this would never happen, and 
shortages of parts were unavoidable. Shortage 
information could not be transmitted to the production 
line in a timely manner, and that caused the unbalanced 




suddenly filled without prior notice to the production 
line. To minimize the impact of shortages on production 
scheduling, production manager should re-allocate the 
resources from one product to the other in order to avoid 
a wastage of labor, facilities and equipment. However, 
this could only be achieved if the manager was notified 
of the shortages as soon as they were discovered. The 
more time the production manager had, the better he/she 
could react to the situation. 
2. The amount of work-in-progress inventory would reflect 
the efficiency of the production process. If 
exceptionally high WIP inventory was found within a 
certain work center, it might indicate that uneven work 
loading was happening within the production area. High 
work-in-progress inventory would mean a high production 
cost. 
3 • Machine down time would cause severe loss in productivity 
and resulted with a high production cost. With the 
current MRPII system (which was not fully utilized), the 
production manager was often not notified of it until the 
end of the day. All succeeding activities that followed 
the process where the machine was down would be delayed. 
4. Electronic products usually had short life cycle. 
Products were changed and updated frequently in XYZ. 
These changes would affect some or all of the 




work center would be required to meet the constant 
changes. Some adjustments would take much time, and so 
the fewer the changes, the more effective and efficient 
the work center would become. Again the earlier the work 
center supervisor was notified of the changes, the more 
time he/she would have in doing the preparation. 
What Hybrid System will Best Suit XYZ? 
In chapter two, both the pros and cons of the push 
(MRPII) and the pull (JIT) systems were discussed. Which 
system should XYZ choose? The simple fact was that there was 
no need to choose between push or pull. As stated earlier, 
the two methods were not mutually exclusive. The best 
solution was often a hybrid that used the strengths of both 
approaches. 
For a continuous-flow process, on-going materials 
planning was not essential and JIT supply techniques worked 
well. Order releases did not change from week to week, and so 
a rate-based approach could be used. At the shop floor level, 
JIT materials-flow discipline combined with pull release 一 
kanban, for example - was effective. 
In a repetitive manufacturing environment with fairly 
stable but varying schedules, materials planing could be a 
combination of MRPII and JIT methods (see section "Integrating 
JIT and MRPII")• Order release might require MRP calculations 




with long lead times or complex materials supply and 
acquisition. Pull methods worked well on the shop floor. 
For more dynamic and variable contexts - like job shop 
manufacturing - MRP became invaluable for planning and 
release. Pull techniques could not cope with increasing 
demand and lead time variability. Shop floor control required 
higher levels of tracking and scheduling sophistication. 
Materials flow was too complex for strict JIT. 
Lastly, in very complex environments, even job release 
required sophisticated push methods. Where these were too 
expensive, the only option was to live with poor time 
performance, large inventories, and plenty of tracking and 
expediting. 
In a repetitive batch environment (like XYZ) where lead 
times were fairly stable (though very long), either an MRP or 
a pull approach could achieve order release. MRP would be 
best for purchase planning of items with long lead times. 
Actual build routines closely corresponded with the MRPII 
schedule, and the timing of sub-assembly and assembly releases 
could be eliminated to allow the shop floor to change rapidly 
in response to short-term demand pull. Sub-assembly and 
assembly were flexible, short-cycle processes that could 
easily be run on a pull basis. In XYZ, push and pull systems 
could simply be placed side by side - MRPII to ensure parts 
availability based on end-item schedules and kanban for actual 





frequently as necessary for parts purchasing and planning. 
Since the floor schedules could change quickly, the MRP 
database would always be playing catch-up with actual part 
withdrawals. This approach had been particularly successful 
in sub-assembly and assembly environments in which 
manufacturing cycle times were much shorter than parts 
purchasing and fabrication lead times. In XYZ, average parts 
purchasing lead time was around ten weeks. The average sub-
assembly and assembly lead time was around three weeks. This 
"Tandem Push-Pull")。 would be best suiting for XYZ's 
situation. This system would also help to minimize (if not 
eliminate) the problems in the production control system in 
XYZ. 
Integrating MRPII and JIT through Software Unification^ 
How could XYZ integrate Manufacturing Resources Planning 
(MRPII) and Just-In-Time (JIT)? The result of the integration 
would be a manufacturing organization that would potentially 
have lower inventory costs and finished goods that exhibited 
much higher product quality. This was the aim of this study 
to suggest a way to harness the advantage of both systems. 
MRPII provided a stable master production schedule, visibility 
^^ Kaniarkar, Oday. "Getting Control of Just-In-Time." Harvard Business Review. Vol: 67 Iss: 5, 
Sep/Oct 1989, p. 130. 
^biscenza, Richard. "The Integration of MRPII and JIT through Software Unification." Production 
& Inventory Hqiat. Vol: 29 Iss: 4, 4th quarter 1988, pp. 49-52. 
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into future material requirements and capacity requirements 
planning. JIT provided a pull system for executing production 
and material plans that responded to changing conditions on 
the shop floor. 
Integrating MRPII and JIT required software that could 
support both approaches in a relatively seamless fashion. It 
was often assumed that little data collection or information 
processing capability was required for JIT, since manual 
signaling devices such as kanban were used to control the flow 
of containers. However, this assumption was often not 
correct. According to Goddard^^, "In today's complex 
manufacturing world there is a real need for software and a 
computer to realize the full benefits of just-in-time, though 
it is not essential to get started. Nonetheless, no one that 
has successfully implemented JIT is saying that it is a way to 
rid themselves of the rigors of computerization. It's just 
not so. Even the Toyota Motor Company is an intensive user of 
computers, despite its wide use of manual kanban cards• 
Needless to say, if a computer is in use, running the right 
software with the right capabilities is an important 
ingredient necessary to augment a successful JIT 
implementation.“ 
JIT could often be improved dramatically through the use 
of application software developed specifically to support key 
^^Goddard, Walter E. Just-in-Time Surviving by Breaking Tradition. Oliver Wight Limited 
Publications, Inc., Essex Junction, VT, 1986, p. 21. 
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JIT functions. There were three major components of 
manufacturing where application packages could support JIT: 
- Manufacturing specifications - defining the parts and 
product structures and the manufacturing process. 
猶 Materials planning 一 master production scheduling and 
material requirements planning for JIT. 
- Manufacturing control 一 inventory management and 
production and cost reporting. 
Manufacturing Specifications 
This component consisted of two modules: (1) parts and 
bills of material and (2) stock areas and deduct lists. 
Parts and Bills of Material maintained basic information 
on every part in the system. A single-level manufacturing BOM 
was maintained for each product to be manufactured, in 
contrast to the multilevel engineering BOM (which XYZ was 
using) normally used in MRP. An example of a single-level 
bill was shown in Figure 4. The quantities of each component 
used were shown in the figure; for example, four units of Part 
C were used in each unit of end item X. 
The parts and bills of material module also maintained a 
parts master record for each part in inventory. The parts 
master contains the part number and description, ABC part 
classification, quantity on hand, standard cost, engineering 
change data, and other information. 
Stock Areas and Deduct Lists defined the manufacturing 
» 
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process. A stock area was a production line where parts were 
consumed. A deduct list was a list of parts (and quantities) 
that were consumed within a given stock area. 
With JIT production, inventory accounting was normally 
performed when a unit of the finished product was completed. 
This procedure was referred to as post-deduct (or 
backf lushing). This was in marked contrast to MRP, where 
inventory activity was triggered by work orders and associated 
requisitions, and inventory accounting for parts was performed 
before production began. 
To gain greater visibility and control over materials 
movement, deduct points could be established at intermediate 
work stations as well as the end of the line. This was 
illustrated in Figure 5, where there were two intermediate 
deduct points as well as the end of the line (thus three stock 
areas were defined)• Associated with each deduct point was a 
deduct list - a list of the component parts consumed in that 
stock area. The sum of all the deduct lists for an end item 
had to be equal to the manufacturing bill for that item. 
To facilitate accounting, a sub-assembly number was 
assigned at each deduct point. When a unit passed at a deduct 
point, the component parts were decremented and the sub-
assembly was incremented. For example, when a unit was 
completed in Stock Area 1, the following units were 
decremented: one unit of A, two units of C, and one unit of U. 
One unit of subassembly one (SAl) was then incremented. This 
« 
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procedure provided close tracking and control of materials 
movement• 
Materials Planning 
This component consisted of two modules: rate-based 
master production scheduling and JIT material requirement 
planning. 
Rate-based Master Production Scheduling was a management 
planning tool appropriate to JIT production. With this tool, 
monthly production of each end item in the master production 
schedule (MPS) was expressed as a daily rate. The module was 
a decision support system that assisted the planner in 
scheduling production to meet shipping schedules and inventory 
objectives. For example, the MPS for product X for the next 
four months might appear as follows: 
Month 1/88 2/88 3/88 4/88 
No. working days 22 20 22 21 
Production rate 20 25 20 20 
(units/day) 
Backlog orders 50 100 0 0 
Order forecast 400 375 500 0 
Total orders 450 475 500 400 
Production 440 500 440 420 
(units/month) 
Beginning 50 40 65 5 
inventory 
Ending inventory 40 65 5 25 
• ‘ , 
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JIT Material Requirements Planning determined the timing 
and quantities of parts to support the master production 
schedule. Unlike conventional MRP, JIT MRP did not compute 
planned order releases. Instead, it determined on a daily 
basis the availability of each part and the additional parts 
required to support the MPS. 
Manufacturing Control 
This component consisted of three modules: production 
reporting and post deduct, inventory accounting, and material 
cost reporting. 
Production Reporting and Post Deduct reported actual 
production completed and relieved stock areas of inventory 
consumed in production. As each parent item was completed and 
passed a deduct point, this module deducted the components on 
the deduct list from the appropriate stock area. The module 
thus provided continuous inventory tracking and the ability to 
report actual versus planned production. 
A bar code system (which XYZ installed for other 
purposes) was preferably used to capture data in the 
production reporting and post deduct module. As each parent 
item passed a deduct point, a bar code was "wanded" that 
captured the item (or sub-assembly) number, the identification 
of the deduct point, the item serial number and any other 
necessary information. A bar code system provided well-known 
advantages in terms of accuracy and speed. 
, % 
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Inventory Accounting maintained the current inventory 
status of each stock area, whether in a production area or in 
a storeroom. This module also supported cycle counting and 
other inventory management functions. 
Material Cost Reporting summarized accounting information 
on materials consumed during each accounting period. It 
provided exception reports and summarized material cost 
reports for the period. This module also provided an 
interface to the general ledger. 
Integration of MRP and JIT 
JIT software might function as a stand-alone system. 
However, it might be integrated with the MRPII software in XYZ 
to form a complete system. In fact, the integration of MRP 
and JIT software was the current trend among many software 
vendors. Such integration was consistent with the proposal 
given in chapter two where MRP was used as a planning system 
while JIT was used as an execution system. An overview of the 
integration was shown in Figure 6. JIT and MRP shared certain 
components, while other components were necessary separate due 
to differences between the two systems. 
MRP and JIT shared several data base components, plus the 
bar code application module. 
1. Parts Master - The parts master file contained one record 
for each item in inventory and was common to JIT and MRP. 
2. Work Center Definition 一 A work center might be a stock 
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room, an assembly line (or portion of a line), or some 
other work center. Definitions of stock areas were 
common to both systems. 
3. Routings - The routings file defined the routing for each 
parent item whether in MRP or JIT. 
4. Shop Calendar - The shop calendar was used to facilitate 
scheduling by consecutively numbering each working day. 
This enabled the schedules to establish dates easily and 
directly without correcting for weekends, shutdown 
periods, or holidays, since these had been omitted from 
the shop calendar. Both systems used the shop calendar 
concept. 
5. Bar Code System - This was an application module that 
could be used to capture data for either system. 
The following components were peculiar to MRP or JIT, 
although some linking might be provided as indicated. 
1. Bills of Material - MRP required a multilevel BOM, while 
the BOM for JIT was single level. However, as an option 
the JIT bills could be linked to the MRP bills so that 
bills could be maintained in just one system. 
2. Master Production Scheduling - In MRP, the MPS was 
typically based on weekly time buckets, while in JIT the 
MPS was based on a daily rate, as described earlier. 
3. Inventory Accounting - In MRP, inventory accounting was 
based on stock requisitions and issues before production 
started, while in JIT this accounting was based on post-
42 
deduct, as described above. 
4. Push Versus Pull system - MRP System used work orders and 
purchase orders which were pushed through the system. 
JIT pulled items through the system and used deduct 
points and deduct lists to track materials and account 
for such movement. 
Implication of Software Unification to XYZ 
Before integrating MRPII and JIT, XYZ should understand 
the process that the software packages would be supporting, 
what features the package should have, and how to operate the 
packages after they had been implemented. This was 
particularly true when implementing JIT and MRPII software 
because these approaches together were much different from a 
traditional (MRP) batch-push operation. 
Moreover, management philosophy and the ways of operating 
had to be changed; otherwise workers would figure out informal 
ways to get around any JIT software system that had been 
installed. For example, they would store components at their 
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In XYZ, it was generally accepted that MRPII was 
indispensable. On one hand, it helped to calculate the gross 
quantity of parts and materials needed to fulfil the 
production schedule. During this process, the net 
requirements could be calculated from the gross requirements 
by subtracting available stock and work in progress. On the 
other hand, it introduced a factor for available and planned 
capacity into the equation so that batch completion dates 
could be associated more closely with the available capacity. 
Although MRPII had so many advantages, it was apparent that 
capacity was never fixed and shop floor scheduling was 
subjected to many deviations such as lack of staff, machines 
which broke down, scrap components and shortages. 
JIT was defined as a process which eliminated waste 
through its major components of optimized product design, 
tightly arranged work stations, integrated control systems and 
the involvement of people. The basic elements of JIT were 
discussed in chapter two, and its inherent problems were 
studied. The last section in chapter two suggested a way that 
» 
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MRPII and JIT could be integrated at least in theory. 
In chapter three, a ABCD checklist introduced by Walt 
Goddard was used to test XYZ's performance in MRPII and JIT. 
The result was a little bit disappointed. It was argued that 
a hybrid system would best suit XYZ, and its performance in 
both MRPII and JIT would be improved. Therefore the last part 
of the report studied the way of integrating MRPII and JIT 
through software unification, and the product would be a part 





MATERIAL REQUIREMENTS PLANNING： AN ILLUSTRATION 
Material Requirements Planning (MRP or MRPI)" was one 
approach to scheduling and production. It was helpful to 
firms with finished goods or end products which were made from 
a number of components and which were also subjected to uneven 
or lumpy demand. The technique separated the various 
components and coordinated purchasing and delivery with 
production. This resulted in materials arriving exactly when 
needed for production and, at the same time, reduced the 
length of time where materials were held in inventory. MRP 
planned and controlled goods on order and generated data for 
determining when and what specific materials would be needed 
to meet the previously planned production schedule. 
Figure 7 showed the various elements of an MRP system and 
explained their inter一relationships and functions. The three 
important elements which had to be right to make MRP effective 
were (1) the master production schedule, (2) the inventory 
file, and (3) the bill of materials file. "MRP takes a master 
l^Colton, Rayntond. Industrial Purchasing and Effective Materials Hanaaeaent. Reston Publishing, 





schedule, explodes it through a bill of materials, nets it 
against an inventory record and predicts the shortages week by 
week a year or more into the f u t u r e •"“ it was not only a 
way to order, but also a method of revising schedules. MRP 
was used to ascertain whether previously set delivery dates 
were correct or if they needed to be either accelerated or 
delayed. 
While MRP systems consisted of highly complicated 
procedures, the following explanation by Oliver Wight 
described the advances which had occurred by using the MRP 
concept. Figure 8 illustrated these changes• 
"Figure 8 (a) shows how MRP was originally used as an 
ordering technique. The standard MRP format shows four lines. 
First the 'projected gross requirements•‘ These are usually 
the requirements 'exploded' down from a higher level. If, for 
example, 90 bicycles are to be built in week one and each 
bicycle takes one set of handle bars, the projected gross 
requirement in week one would show 90 handle bars. The second 
line is the scheduled receipts. These are the open orders. 
The next line shows the projected available balance, and in 
the first box this is actually the on hand figure. In each 
succeeding week, it is the on hand minus the requirements plus 
the scheduled receipts. 
The fourth line shows the planned order releases. These 
l^Wigbt, Oliver W. "MRP: Aid to Professional Purchasing," National Purchasing Review> November -
Deceiber 1978, 18. 
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are really the net requirements (minus 30 in week six) lot 
sized and offset for leadtime. The planned order releases 
generate lower level material requirements and the capacity 
requirements for shop capacity planning. 
In figure 8 (a), the projected gross requirements have 
been subtracted from the sum of the scheduled receipts and the 
250 that is currently on hand, and by week six, a negative or, 
'net requirement' occurs. Used this way, MRP can tell us 
'when to order 
Looking at Figure 8 (b), it can be seen that by time 
phasing the scheduled receipt - showing the due date on the 
purchase order - we can have the MRP computation tell us if 
the scheduled receipt has the correct due date to take care of 
the constantly changing real world situation. In this 
example, at least 20 of the 300 should be moved from period 
four to period three, or the assembly scheduling calling for 
100 handle bars will not be met. 
So MRP through this minor technical innovation - time 
phasing the 'on order' quantities - we were able to get a 
signal that we needed to reschedule because circumstances had 
changed. 
But that was just the first step forward. The second one 
• •• was even more significant. Let's assume that a vendor 
tells us that he cannot possibly deliver the three hundred 
required in week four. He will do his best and get them to us 
in week five. There is no alternate source. Now we must feed 
‘ ‘ I 
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this information back to the roaster schedule to show that we 
will not be producing 80 bicycles of the 100 we planned for 
week three and 110 of the ones we planned for week four. The 
next time material requirements planning is run the mechanics 
of the system will change the due dates on all other matching 
components for these particular bicycles. It will move them 
out. And this is particularly important to purchasing people. 
While we are expediting the parts to go with the missing 
handle bars instead of other parts that are really needed, we 
may miss one schedule because of an unavoidable problem and 
another one because we are working on the wrong items. Time 
and again in practice, I see purchasing people wasting their 
time expediting things that aren't needed when they could be 
using this time to expedite things that are needed - but the 
schedule were never updated properly and they don't really 
know what is needed first. 
I often have trouble explaining that it is just as 
important to reschedule out as it is to reschedule in as 
requirements change. The basic point is a simple one: you 
cannot afford to get material you don't need because you will 
probably get it instead of material that you do need."^® 
I 
l^wight, Oliver W. "MRP: Aid to Professional Purchasing/ National Purchasing Review. Hoveiber -
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Figure 8 Using MRP 
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The following was an explanation of "Kanban" by George 
Plossl. "In Japan, the word KANBAN means card, tag or ticket. 
From this specific meaning, however, the term has been applied 
to everything relating to control of work on plant floors, 
even including a production control system. The proper 
I meaning is an execution technique to generate replenishment of 
products, subassemblies or components both purchased and 
manufactured. 
The technique was developed at Toyota Motor Car Company 
in Japan as part of their Toyota Production System and has 
application only where certain conditions prevail: 
1. Production schedules are leveled. Items are produced 
regularly, if not every day, although some variation is 
possible. Smoother production requires less work-in-
process. To do this 
- Master production schedules must be valid and firm 
for three to four weeks. 
- Production runs must be very small (i.e., setups 
must be very short). 
» 
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2. Capacity is flexible and can be increased in very short 
time to handle small excess loads. 
3 . Flow of production is carefully planned and disciplined, 
with clearly defined and 'Out' stations. 
4 . standard sizes of containers are used, each containing a 
fixed number of each item. 
Two types of KANBAN tickets are used: move cards and 
production cards. Production cards authorize in each work 
center the making of one container quantity of an item to 
replace a container taken from the work center's Out station. 
！ Typical of the information on these cards is 
1. Part number and description 
2. Card number 
I 
I 3. Container quantity 
‘ 
4. Source work center number 
Other information may be included, such as bills of 
material, tooling, etc. Where only a few items are made, the 
I导 
card may be replaced by colored balls or some other simple 
means of telling the source work center which item is to be 
manufactured. Some cards are very sophisticated, using bar 
coding and serving as a vendor's invoices for delivered 
materials. 
Move cards authorize the transfer of one container of an 
item from a source to a user work center • They contain 
I 
essentially the same information as the production card. They 
j . 









and stored in the user work center area. Both types of cards 
move from user to source areas (by hand, usually) and are held 
in a rack while moves or production are being prepared. 
Figure 9 schematically shows the movements of the two cards. 
The KANBAN technique focuses on making only what is 
needed to replace items soon after they are used. Use of any 
items from their containers triggers the delivery of the move 
card on that container to the source work center's Out 
station. This, in turn, initiates raovement of one container 
to the user work center's In station. Elapsed times may range 
from 5 minutes to a few hours maximum. 
Removal of a container from its Out station releases a 
production card to the source work center and another lot is 
produced to fill one container. This is delivered to the Out 
station when completed, usually within 1 to 3 days. Use of 
components in this work center's In station to make the lot in 
j turn triggers move cards and production cards in upstream work 
centers. Thus all production is geared to making only what is 
used. Hence the technique has been called a pull system. 
KANBAN may be used on one or all of a sequence of 
production activities. Most of its application has been made 
on final assembly and the replacement of major components from 
vendors or in-plant operations. The amount of total inventory 
of an item in the whole process flow depends on 
f -‘ 
1. Container quantities of each item 
2. Variability of demand anticipated 
f • f: 
I I 
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3. Variability of supply tolerated 
In the best run plants, the number of containers in the 
whole operation (equal to the number of KANBAN cards) is being 
reduced constantly. This, of course, required a constant 
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APPENDIX 3 
, J 
ABCD CHECKLIST PROGRAM TO EVALUATE 
MRP AND JIT PERFORMANCE” 
缺 The following characteristics can be used to define the 
level of a company's performance 
Level Planning & control Continuous improvement 
processes processes 
I Class A Effectively used Continuous improvement 
company-wide； has become way-of-life 
generating significant for employees, 
improvements in suppliers, and 
! customer service, customers； improved 
I productivity, quality, reduced 
inventory, and costs. costs, and increased 
velocity are 
contributing to a 
competitive advantage• 
I丨 Class B Supported by top Most departments 
i： management; used by participating and 
middle management to active involvement 
achieve measurable with some suppliers 
company improvements. and customers； making 
substantial 
contributions in many 
areas • 
Class C Operated primarily as Processes utilized in 
better methods for limited areas； some 
ordering materials; departmental 
contributing to better improvement, 
inventory management. 
I此， p A胃 T j ^ . "A Hew Way to Rate Your Company's Perforiaance." Modern Materials Handling, vol： 44 
% 
5 9 
Class D Information inaccurate Processes not 
and poorly understood established, 
by users； providing 
little help in running 
the business • 
ABCD cnecklist "“ " 
Overview questions 
Ask the right questions to determine your effectiveness in: 
- P l a n n i n g and controlling your business. 
- M a n a g i n g your continual improvement process. 
(The answer of each question can either be "yes" or "no".) 
1. Management is committed to use planning and control 
processes and continuous improvement processes and 
considers their effective use essential for the survival, 
growth, and general well-being of the company. 
I 
Planning and control processes 
1 2. A strategic planning process is used to establish the 
organizational purpose, provide direction for future 
I generations of products and services and develop a 
‘ competitive strategy which includes a manufacturing 
strategy statement. A vision statement is used to 
provide direction to this process. 
3. A business planning process, driven by the strategic 
plan, is used to develop and communicate annual financial 
plans which incorporate input from all operating 
departments of the company. 
4. Sales and operations planning is the management process 
that maintains the current operating plan in support of 
the business plan. The process consists of a formal 
meeting each month run by the general manager and covers 
a planning horizon adequate to plan resources 
effectively. 
i 
5. A single set of numbers is used by all functions with the 
operating system providing the source data used for 
financial planning, reporting, and measurement. 
6. "What if" simulations are used to evaluate alternative 
operating plans and to develop contingency plans. 
7. There is a process for forecasting all anticipated 
demands with sufficient detail and adequate planning 
60 
horizon to support business planning, sales and 
operations planning, and master production scheduling. 
Forecast accuracy is measured in order to continuously 
improve the process• 
8• There is a formal sales planning process in place with 
the sales force responsible and accountable for 
developing and executing the resulting sales plan. 
Differences between the sales plan and the forecast are 
reconciled. 
9. Customer order entry and promising are integrated with 
the master production scheduling system and inventory 
data. There are mechanisms for matching incoming orders 
to forecasts and for handling abnormal demands. 
10. The master production scheduling process is perpetually 
managed in order to insure a balance of stability and 
responsiveness. The master production schedule is 
reconciled with the production plan resulting from the 
sales and operations process. 
j 
I 
11. A supplier planning and scheduling process provides 
visibility for key items covering an adequate planning 
horizon. 
j 
12. There is a material planning process which 
valid schedules and a material control process which 
communicates priorities through a manufacturing schedule, 
dispatch list, supplier schedule, and/or a kanban 
mechanism. 
13. There is a capacity planning process using rough-cut 
capacity planning and, where applicable, capacity 
requirements planning in which planned capacity, based on 
demonstrated output, is balanced with required capacity. 
A capacity control process is used to measure and manage 
factory throughput queues. 
14. All phases of new product development are integrated with 
the planning and control system. 
15. Where applicable, engineering activities in support of a 
customer order are integrated with the planning and 
control system. 
16. Where applicable, distribution resource planning (DRP) is 
utilized to manage the logistics of distribution. DRP 
information is used for sales and operations planning, 
master production scheduling, supplier scheduling, 







17. Th6 planning and control process is supported by a 
properly structured, integrated set of bill of material, 
routing, and related data. 
18. Data integrity is measured against pre-established 
• tolerances and meets accuracy requirements including the 
following fundamental standards: 
a. Bills of material, 98-100% 
formula, etc. 
b. Routings 95-100% 
c. Inventory records 95-100% 
19. There is an effective process for evaluating, planning, 
and controlling changes to existing products. 
i Continuous improvement processes 
i 
20. The company is committed to a program designed to provide 
appropriate education to all employees, enabling the 
effective management of change. 
21. There is an active employee involvement program designed 
to improve company operations using the knowledge and 
! experience of all employees. The program includes cross-
training to improve company flexibility and employee 
security. 
11 22. There is a company-wide commitment to continuous 
improvement using a "one less at a time" process to 
stimulate the elimination of non-value adding activities 
丨  by surfacing, prioritizing and resolving problems. 
1 
23. There is a company-wide total quality improvement process 
to insure the output of each functional area meets or 
exceeds customer requirements, internal or external, and 
which seeks to minimize process and product variation. 
24. There is a defined product development strategy that, in 
addition to customer, marketing and technical 
requirements, considers the issues of manufacturabi11ty 
and involves suppliers when developing new product 
designs. 
25. Strong "partnership" relationships with customers and 
I suppliers are being established and the number of 





Planning and control process measurements 
26. Production plan performance is +/-2% of the monthly plan. 
27. Master production schedule performance is 95-100% of 
plan. 
28. Manufacturing schedule performance is 95-100% of plan. 
29. Engineering schedule performance is 95-100% of plan. 
30. Supplier delivery performance is 95-100% of plan. 
Company performance measurements 
31. Customer service • 
a. Delivery to first promise and/or item line fill 
rate is 95-100%. 二 ^ 
b. An objective for delivery to customer request date 
exists and performance against the objective is 
measured• 
32. Quality . 』 _ 
I Objectives are established, performance is measured, and 
I goals are achieved for: 
I i a. Production defects 
b. Supplier defects 
c. Cost of quality 
33. Cost . ^ ^ 
Performance against set objectives is measured for 
reducing total costs including labor, overhead, material, 
distribution, and transportation costs where applicable. 
34. Velocity for all departments is measured and is improving 
for: 
a. Delivery times for suppliers 
b. Manufacturing lead times 
c. Delivery times to customers 
d. Design time 
35. Management uses performance measurements, including this 
checklist, to continuously stimulate improvements, not 
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